Since the Early Villafranchian, the genus Pannonictis has been distributed in Eurasia from eastern China to the Iberian Peninsula.
Introduction and historical framework
The Sierra de Atapuerca is a complex of Pleistocene cave deposits in Cretaceous limestones, which is geographically situated nearby the town of Burgos, northern Spain. Many of these fissures and caves were filled with sediments during the Quaternary, providing knowledge of ecosystems. The Sierra de Atapuerca represents one of the most complete Eurasian archaeo-and palaeontological sites, with an extraordinary richness of human fossils. All these recov eries are helping to understand the evolutionary processes during a period of around 1 million years (Arsuaga et aI., 1993 (Arsuaga et aI., , 1997 (Arsuaga et aI., , 1999a Carbonell et aI., 1995 Carbonell et aI., , 1999 Carbonell et aI., , 2001 Perez-Gonzalez, 1995, 1999; Perez-Gonzalez et aI., 1995 , 2001 Bischoff et aI., 1997 Bischoff et aI., , 2006 ; Cuenca Bescos et a I., 1997 , 2001 Garcia et aI., 1997; Garcia and Arsuaga, 1998 ,2001 Falgueres et aI., 1999 Falgueres et aI., ,2001 van der Made, 1999a van der Made, , b, 2001 Laplana and Cuenca -Bescos, 2000; Rosas et aI., 2001 Rosas et aI., , 2004 Cuenca-Bescos and Rofes, 2004; Huguet, 2007) . Among the several Sierra de Atapuerca deposits, Sima del Elefante (also named Trinchera Elefante), in Trinchera del Ferrocarril, only a few metres away from Gran Dolina, has been excavated from 1996, continuing today. This site is a rich archae ological and palaeontological locality of Early and Middle Pleistocene layers, with evidence of human presence and abundant faunal remains. The section ( (TE-LRU) is thus older than the deepest exposed levels of Trinchera Dolina (TD-3 to TD-6, ca. 0.78 0.9 ka), and thus older than 1 million years (Cuenca-Bescos and Garcia, 2007) . The TE-LRU represents some of the earliest evidence of human activity in Europe, shown by the presence of Mode 1 stone tools (Rosas et aI., 2001 (Rosas et aI., , 2004 .
The study of the palaeontological context implies a deeper knowledge on the paleoecology of the early human settlement in Eurasia. However, more knowledge about the stratigraphic range of Pannoncitis, which survived up to the Latest-Early Pleistocene, is needed. Kormos (1931) described the genus Pannonictis as one species, Pannonictis pliocaenicus, from a number of Hungarian localities (Villany, Beremend, Csarnota, and Piispokfiirdo), all of which date to the Late Pliocene. In a later publication, Kormos (1933) referred part of the material to a second, smaller species, which he named Pannonictis pi/grimi. Since then, some authors (Viret, 1954; Willemsen, 1988) have considered the small form as a synonym of another described mustelid (Enhydrictis), while others (Ficcarelli and Torre, 1967) kept them as separate taxa. Furthermore, there is disagreement on the biochro nological range of this genus as well as its paleoecological implications. The controversy and proliferation of names for this mustelid will continue increasing unless a thorough analysis of the group is undertaken. Here a preliminary approach is proposed to address the most important questions raised by Pannonictis, including most of the Eurasian occurrences.
Materials and methods
This study is based on comparative morphological and metrical analyses of the recently discovered remains from the Early Pleistocene deposits at Sima del Elefante (level 9 TE9 of TE-LRU) in the Sierra de Atapuerca and the extensive Pannonictis collection (P. pliocaenica and P. pi/grimz) stored at the Hungarian Geological Institute at Budapest (n > 90) (Figs. 2 and 3). These two species described by Kormos (1931 Kormos ( , 1933 , were recovered from the Villany-Kalkberg (including the P. pi/grimi type-species Ob 3618), Beremend (P. pi/grimi UP606) and from Csarnota 1 (P. pi/grimi Ob 3969, fi rst assigned to a new genus Xenictis). Ficcarelli and Torre (1967) ; P. nestii fr om Pietrafitta fr om Rook (1995) . The talonid is simple and fl at (not narrower than the trigonid) with only one hypoconid in the buccal side, and neither entoconid nor hypoconulid remain. The talonid has a lingual rim (typical of representatives of genus Pannon ict is). M2 is small and nearly circular.
Comparisons and discussion
The presence of PI is variable within the Villany Kalkberg collection: it is present in Pietrafi tta and Saint
Vallier, and absent in Enhydrictis galictoides from Sardinia. The extant representatives of the Galictis group, now living in Central and South America (Galictis cuja and Galictis vittata) always lack PI. This could be interpreted as a tendency towards the loss of PI within the Grisoninae. The P2 and P3 studied from Villany-Kalkberg show a more elliptical outline than the TE specimens, and the principal cusp is placed slightly more anterior. The morphology and position of the principal cusp from the TE-LR U P 4 is also observed in the Pannonictis pliocaenica collection from Villany-Kalkberg, and Pietrafi tta while E. galictoides from 
The occurrences are divided by geographic regions and by chronological periods. Sources on the taxonomic attribution and the chronology of the sites are also included. Table 1 .
Sardinia, shows a shorter protocone, which only extends up to approximately one third the length of the tooth. The
Ml of TE-LRU does not show a rectangular shape, as observed in P. pliocaenica and Pannonictis pachygnatha, but resembles the specimen from Pietrafi tta, differing from the Sardinian Enhydrictis, which is expanded and rounded (Fig. 2) . The Ml presents an anterior border straight while the lingual edge is broader at the mid line of the tooth, which results slightly more expanded in the middle area.
The coronoid processes are smaller in the TE-LRU mandibles than the P. pachygnatha representatives, which are very robust. Kormos (1933) found that the Ml of Enhydrictis and Pannonictis differed from the metaconid of E. galictoides, situated in line with the protoconid, whereas in Pannonictis it had a more posterior position. After analysing the large collection of Pannonictis collection from Villany-Kalkberg, Csarnota 1 and Beremend (n > 80 remains), attributed to P. pliocaenica and P. pilgrimi, no morphological differences between the fossils assigned to both species were detected (Garcia and Howell, in press ).
For example, the lingual rim at M1, lacking in the holotype of P. pilgrimi, as a diagnostic feature (Kormos, 1933) , is clearly observed in a fresh specimen, as in all P. pliocaenica.
Also, no major differences were found between P2 and P3 of P. pilgrimi and P. pliocaenica, in the dimensions or the position of the cusps. as Pannonictis nestii and P. pachygnatha, as well as E. galictoides, the specimen from San Giovanni (Sardinia). Some of them have been ascribed to Enhydrictis, but all fall within the P. nestii group. Extant South America representatives of genus Galictis (G. vittata and G. cuja) are also included.
Distribution and chronology of Pannonictis and

Enhydrictis in Eurasia
The Eurasian record of Pannonictis and Enhydrictis remains has been divided in fi ve main regions, from eastern
China to the Mediterranean margin, including a total of 36 localities (Fig. 4) . These groups include all the sites mentioned in Table 1 , which are here also assigned to different chronological periods. All species assigned to both genera are included in this selection. It is proposed that all the fossil remains from Early Pleistocene sites, even slightly earlier, up to around 2.6 Ma should be grouped in only one genus.
East and Central Asian record (China, Mongolia)
The fossil record from this area includes three sites, Nihewan (Teilhard de Chardin and Piveteau, 1930) , Yushe (Teilhard de Chardin and Leroy, 1945) and Shamar (Sotnikova, 1980 (Sotnikova, 1980) . The fossil-bearing horizon at Shamar is directly above basalts dated to about 3.1 ± 0.2 Ma (Vislobokova et aI., 1993; Hemmer et aI., 2004) , and the fauna is referred to zone MN 16a (Vislobokova et aI., 2001 ). An age range anterior left part of a mustelid skull (RSU-1327) and a right ramus (R SU-98/2034) coming from the Liventsovka quarry, were assigned to P. nestii (Sotnikova et aI., 2002) .
The Khapry sequence formed during a single sedimentary cycle and the fossils were defi ned by Gromov (1948) Sotnikova and Sablin (1993) .
However, the massive index (height mandible corpus below Ml/breadth mandible corpus at Ml ) of the Palan-Tyukan specimen coincides well with others P. nestii representatives (Fig. 3) , in contradiction to the resulting comparisons from the fi rst study, which grouped Palan-Tyukan together with E. ardea from Tegelen and apart from Pannonictis from Etulia (Moldova). However, there is no evidence from the morphological description (Sotnikova and Sablin, 1993, p. 138) From the Hungaryian complex of cavities at Villany 3 (Villany-Kalkberg-Nord) comes the most complete collec tion of P. pliocaenica described by Kormos (1931) . Some smaller remains were attributed to P. pi/grimi and a left mandible fragment (with P 4 Ml M2) stored at the Royal Hungarian Geological Survey was the holotype (Ob 3618) (Kormos, 1933) . However, this different specifi c attribution is not accepted here. Csarn6ta 1 and Beremend (both from Hungary) also yielded Pannonictis remains. The age of Villany 3 (the richest locality) probably ranges from 2.0 to 1.5 Ma (Janossy, 1986) and probably the fossil-bearing strata correspond to a rather long period of time with more than one fauna I association included there (Spassov, 2000) .
It is broadly accepted that its fauna belongs to the Saint
Vallier Unit (MN 17 18) . The Villany 5 assemblage is probably more modern, and some authors place it at around 1.8 Ma (Spassov, 2000) . Betfi a (Bihor, Romania) is a cave deposit from 1.81 to 0.78 Ma, where P. pliocaenica remains were recovered (Terzea, 1996) . From Libakos (Northwest Greece) two canines were attributed to E. ardea by Steensma (1988) based on their smaller dimensions than the Villany ones and closer to Tegelen. However, the sample from Villany used by this author is taken from Kormos (1931) and is considerably smaller than the sample used here (n = 32) which shows a wider size range 5.6, Steensma, 1988) . The site of Varshets (Northeast Bulgaria), is a cave deposit that has yielded abundant mammal megafauna typical of zone MN 17 and similar to La Puebla de Valverde, Saint Vallier or Chilhac. Panno nictis ardea is included among this rich association (Spassov, 1997 (Spassov, , 2000 .
North and Central Europ ean record
The type specimen of P. ardea originates from Cote d'Arde, in Perrier-E touaires (Puy-de-Dome, France) and consists on one left mandible with Ml . This was fi rst described as Mustela ardea Bravard, until Schaub (1949) adopted the Pannonictis genus given the similarities with the P. pi/grimi fossils published by Kormos (1933) . The fauna from Perrier-E touaires is allocated to zone MN 16b, therefore corresponding biostratigraphically to the Italian Montopoli Faunal Unit (Gliozzi et aI., 1997; Hemmer et aI., 2004) . From the Pliocene site of Saint Vallier (France), a skull and mandible (QSV-150) was attributed to E. ardea (Bravard) by Viret (1954) . Schreuder (1935) published a lower canine from the Tegelen Clay (the Netherlands) and Willemsen (1988) a few more remains which he separated between Enhydrictis and Pannonictis, based on size criteria principally. There is also evidence of P. pliocaenica from Weybourn Crag Red Crag (Great Britain) (Stuart, 1982) which represents the northernmost occurrence of this taxon in Eurasia.
Mediterranean record
The richest area with Pannonictis remains is the Italian peninsula and in particular the "Tusco-Sardinian paleo bioprovince" located on the peri-Tyrrhenian side of Italy.
The holotype of the species P. nestii, fi rst described by Martelli (1906) (Table 1) . Pannonictis remains also were described from Monte Tuttavista VII-Mustelide (Sardinia) with an Early Pleistocene faunal assemblage (Abbazzi et aI., 2005) .
The site of Pietrafi tta is located in Central Italy (Umbria). Here an incomplete and very fragmentary skull (1749) and one complete mandible (1750) among some isolated teeth were described as P. nestii (Rook, 1995 
Results and discussion
The finds from the Sierra de Atapuerca at TE-Lower Red U ni t with an age ranging between 1 and 1. Pannonictis ( = Eirictis)
pachygnatha is a more robust species, with specifi c dental and mandible differences.
Pannonictis remains have been recovered from 36
Eurasian sites from eastern China to the Mediterranean margin and the Iberian Peninsula. The localities are divided in five main regions, which show this group was widespread during the Plio-Pleistocene in Eurasia. The division also shows a gap of fossil sites in western Asia. In some cases the absence of this mustelid in the faunal associations is attributed to ecological reasons, but some more likely reasons are taphonomic bias or a lack of deeper knowl edge, particularly with material assigned to Mustelidae 
